Bioorthogonal oncometabolite ligation.
Dysregulated cellular metabolism is an emerging hallmark of cancer. Improved methods to profile aberrant metabolic activity thus have substantial applications as tools for diagnosis and understanding the biology of malignant tumors. Here we describe the utilization of a bioorthogonal ligation to fluorescently detect the TCA cycle oncometabolite fumarate. This method enables the facile measurement of fumarate hydratase activity in cell and tissue samples, and can be used to detect disruptions in metabolism that underlie the genetic cancer syndrome hereditary leiomyomatosis and renal cell cancer (HLRCC). The current method has substantial utility for sensitive fumarate hydratase activity profiling, and also provides a foundation for future applications in diagnostic detection and imaging of cancer metabolism.